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cfep^fids on said Schottky metal work function. 

3. The diode of^c^^im 1, wherein said n- doped GaN layer 
has an electron af f inilT$>>--^said barrier potential being 
approximately equal to said Schot'trtey^metal work function 
minus said electron affinity. 



Jhe diode of claim 1, wherein said Schottky metal is 
one of the metlTrs'T^OTTr^^ comprising Ti , Cr, Nb, Sn, 

W, and Ta. 





A diode, comprising: 

a layer of highly doped gallium nitride semiconductor 
materi 

a laybsr of lower doped gallium nitride semiconductor 
material adjas^nt to the highly doped semiconductor 
material, said lowar doped layer having an unpinned surface 
potential ; and 

a Schottky metal "NUtyer on said lower doped 
semiconductor material, saf^ lower doped semiconductor 
material forming a junction witfl\said Schottky metal having 
a barrier potential energy level tn^t is dependent upon the 
type of Schottky metal, said barrier potential being of a 
magnitude that allows said diode to operate as a low 
forward voltage diode , said diode experien^i: 
leakage current under reverse bias; and 

a means for reducing the amount of sai^sl reverse 
leakage current 




reverse 



The diode of claim 15, wherein said Schottky metal 
contact has aw^k-^fjanction, said barrier potential having 
an energy level that d^pei^s^^n^s^L^d work function of said 
Schottky metal . 
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^ode^of claim 18, further comprising a substrate 
adjacent to said n+ dopea (^aJT^raye^, — oeposit^ said n- doped 
GaN layer. 



le diode of claim 15, wherein said Schottky metal is 
one of the metals in the group^oemposiaing^ Ti , Cr, Nb, Sn, 
W and Ta . 



A Schottky diode, comprising: 

semiconductor material having an unpinned surface 
potential ;"*^nd 

a Schottky'm^tal having a work function and forming a 
junction with said^^rjiconductor material that has a 
barrier potential, the height of said barrier potential 
depending upon said work f unction7\said diode operating as 
a low forward voltage diode; and 

a trench structure on the suflace of said 
semiconductor material, said diode experiencirig. a reverse 
leakage current under reverse bias, said trench structure 
^diacin gr the amount of reverse leakage current. 




4X- The diode of claim 4 3 , wherein the height of said 
barr^r potential which depends positively on said work 
functionN^f said Schottky metal. 

48. The diode Sr£ claim 45, further comprising a substrate 
made of sapphire (Al^Q^) , silicon carbide (SiC) or silicon 
(Si), adjacent to said n>t GaN layer, opposite said n- GaN 
layer . 



49. The diode of claim 43, whereik said Schottky metal is 
one of the metals in the group comprising Ti , Cr, Nb, Sn, 
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■ m*aK «- i - c fi-iMn rnmiln f r wnrf r, f unctions. 




Please add the following claims: 



The diode of claim 1, wherein said trench structure 
compH^es a plurality of trenches with mesa regions between 
adjacent\renches, each of said trenches having sidewalls 
and a bottorn^urf ace coated by an insulating material, said 
Schottky metalNUyer covering said trenches and mesa 
regions, said insulting material sandwiched between said 
Schottky metal. layer >^nd said sidewalls and bottom 
surfaces . 



53. The diode of claim 15, whereirKsaid means for reducing 
reverse leakage current comprises a trtoch structure on the 
surface of said lower doped semiconductbo: material, said 
diode experiencing a reverse leakage currentNunder reverse 
bias, said trench structure reducing the amountNjf reverse 
.leakage current. 



54. The diode of claim 53, wherein said trench structure 
comprises a plurality of trenches with mesa regions between 
adjacent trenches, each of said trenches having sidewalls 
and a bottom surface coated by an insulating material, said 
Schottky metal layer covering said trenches and mesa 
regions, said insulating material sandwiched between said 
Schottky metal layer and said sidewalls and bottom 
surfaces . 



55. The diode of claim 43, wherein said trench structure 
comprises a plurality of trenches with mesa regions between 
adjacent trenches, each of said trenches having sidewalls 



